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Abstract 

Brady kinin (BK) has been identified as a mediator in human bronchial asthma. The eurrerr:! 
as h muliicenicred. double blinded, randomized, placebo-control led. parallel-group pilot stueo : 
the B 2 BK receptor antagonist Icatibant in adult patients with chronic asthma. Patients were f . 
3000 [lu of nebulized Icatibant. or placebo. Treatment was for 4 weeks, followed by a 2-week - 
very well tolerated, and led to ;i dose-dependent improvement in objective pulmonary functior . 
investigators (e.g. FSV t and PHKR). A I 3 me t.i.d.. a statistically significant difference { p 
placebo of about ! 09r was achieved after 4 weeks of treatment for all PFTs. At 900 la. y t.i.d.. 7 
smaller. By contrast, no clinically relevant improvement in global symptom score (nor a reduc:. ■ 
found when loiyi pared with placebo. The observed improvement in objective PFTs started - 
gradually increased until the end of active treatment, and slowly decreased during the placcbi. 
ami-inflammatory effect. No acme None hod il at or effect was found. In conclusion, icatibant 
an anti-inflammatory asthma dmy. 

Kern-orris: I lamas; :t>ibm;r. Clinual Mud\: Brady kinin umugoniM: liauibani UlOfi 140} 
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1. Introduction 

Brudykimn (BK) is an inflammatory and vasoac- 
tive nonupeptidc released from kminogens by she 
prolcolylic activity of kullikrems. )i has a variety of 
pharmacological actions and causes vasodilatation, 
increase in microvascular permeability, edema, pain 
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bradykinin like the b\ h receptor antagonist Icati- 
hant (HOE 1^0) (H a a!.. 1991. Winh et ah. 
1 99 J. 1993 X which - p -tent ancf long-acting in a 
varies of phcirmact 'Ci.j' models, might have a 
therapeutic potential - ;-,;num asthma. 

The purpose of r r ; c_rriiu study was lo investi- 
gate the efficacy. sl::;) end tolerabiliiy of inhaled 
Icatib^nr in lie nw. of adult patients with 

chronic asthma. 



2. Materials and iiKihoo- 

The curren: stud- a muiiicemeieth double 

blinded randorni/ec. ?._aje bo-eon trolled, parallel- 
group pilot >r_-Jv. 5 ' .\..;:ents were recruited in 19 
center* in the USA fs. :cnts of both se\es. aged 
18-65 years. *-jth r- «;e:\.:ie to severe asthma uere 
enrolled. The folhn. :j jriteria were selected as 
markers of severity I .n-;jre that asthma was severe 
enough to enable deit of possible efficacy: their 
symptom scores of ^c~:r._ had to be higher than 3 
(out of 5) on — da\> _ «* rr>k prior to randomization; 
the recuiremeriji for i:^ b" mchodilator Proven! ii had 
to exceed 4 puffs pc: on 4 days out of 7; i : LV lf 
the volume th^i can b: nred in one second, had to 
be reduced to \aku> -ei- een 45-H59? of predicted 
values with at leasi ! : -:wersibiliiy. 

After a I- to ^riiile blind placebo washout 

phase, during which ne oatienls were withdrawn 
from their resralar asi*m^ medication, patients were 
randomized arid trea-t:: ]....d, with 900 p.g or 3000 
of nebulized IcatiT^r-i. or placebo. Treat me in was 
for 4 *.eeks. f :»Jlowc-: ^> . 2- week placebo run-out. 

The medication u> rj^oulizcd three tinges daily 
with a conve/nrJonal mnuMzcr {PARI-LC-JHT Plus). 
Concomitant n^edicaL-.n u.as not allowed except for 



rescue medication with Provcmil MDL u bron- 
chodilaior beta agonist. Up to 12 puffs a da\ were 
allowed if needed. 

The primary efficacy variable was the subject's 
asthma symptom severity evaluation. Patients 
recorded in their diary separate global scores for 
daytime (limitation of daily activities) and nighttime 
asthma symptoms (disturbed sleep). Symptoms in- 
cluding wheezing, cough, chest tightness and /or 
shortness of breath were rated according to a 6- point 
scale with no distinction of individual symptoms. 

Secondary efficacy variables included putmonar\ 
function tests (PiTs) measured by investigator (R-LV, . 
PEFR. FVC\ R-R25-7V*);il weekly scheduled vis- 
its, patient's global evaluation of efficacy and tolera- 
biliiy, investigator's global evaluation of elYicacw 
patient s PHFR measurements (morning; prior and 
mirc after dose, evening: prior and 15 min after 
dose), number of patients using Pro vent i! Ml) I as 
rescue medication and the average daily pu\\s used 
by each patient during the trial, withdrawal due to 
drug failure and emergency room visits and/or hos- 
pitalization because of asthma. Safety variables in- 
cluded standard clinical and laboratory safety param- 
eters. 

To answer ihe question uhelher Icatihant exhibits 
bronehodilator action in a subgroup of M) patients 
spirometric measurements were performed before and 
at regular intervals up to 7 h after inhalation of the 
morning dose of Icatihant at day one (first dose) and 
repeated at 3 and 4 weeks. 

3. Results 

Patients enrolment: 84 to 87 patients were evalu- 
ated for efficacy (intent- to- treat) in each treatment 
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Fig. I. Pulmonary funciion te^ts measured by the investigators at 
weekly intervals before, during the active treatment with Icatibant 
and placebo run-out phase. (A) Forced expiratory volume <FEV,\ 
(8) Peak expiratory flow rate (PEFR). Placebo (squares), kalibant 
900 u.g (triangles) and Icatibant 3000 (circles). * p < 0.05, 
p < 0.0 1 compared with placebo (adjusted on baseline). 



group. Icatibant was very weU tolerated and there 
were no serious adverse events which could be at- 
tributed to Icatibant. Four weeks treatment led to a 
dose-dependent improvement in objective pulmonary 
function tests (PFTs) measured by the investigators 
(e.g. FEVj and PEFR, Fig. 1). At 3 mg t.i.d., a 
statistically significant difference (p< 0.001) be- 
tween Icatibant and placebo of about 10% (change 
from baseline) was detected after 4 weeks of treat- 
ment for all PFTs. At the lower dose of 900 y-g 
t.i.d., the improvement in PFTs was smaller and 
significant between treatments ( p < 0,05) for only 
FEVj and FEFR (25-75%). The improvement in 
objective PFTs started between week one and two, 
gradually increased and was still tending upwards at 
the end of the active treatment, and slowly decreased 




Fig. 2. Symptom severity score from piticm' • 
the active treatment with Icacbrunt uid pl.u 
Average of day- and nighttznur symptoms 
Icasibant 900 p.g (triangles) ana: katitant 3<h 
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Fig, 3. PEFR measurements by ibe r.vcsir: . 
inhalation of Icatibant on the rirrsi stui> : . 

of a possible broncodilaior effect cf Ic;iei".. M. ./ z 
10/group. Placebo (squares^ 1 , kacbant v -" . f _■ j 
Icatibant 3000 pig (circles). 



h after 
ligation 

es) and 



erai 
bro 
pep 
fee 

chc 
lea 
the 
bib 
in 



A.,\L Akhun ft at. / hiummf>phtirmtu-itlo$y 3* ' /WA? 



900 and 30O % u_g o: ;ca: nant on day 1 of treatment 
(first dose). 



4. Discussion 

The stud\ a as u;.: jn- sgned with a large number 
of parents, asd the r^ji— :s were of sufficient sever- 
ity. Ljribam jed to _ :^>; -dependent improvement in 
objeciive pu.monar. ."^".Jiion tests (PFTs) deter- 
mined by the invesr "■ like FEVj and PEFR. In 
control to 6e imp: : ■ client in objective PFTs. no 
clink^Jly relevant ir..rr\ i - ement in subjective param- 
eters was fouzid. 

From the lime a--r>e >f the improvement of the 
objeciive PFTs me-.* .*v.; by the investigators, we 
assume that :r>c efki .»: icatibant is ami- in flam ma- 
tor) :n line with ir-v -jl.. that inflammation needs 
lime :o resolve. Tl>; ^c-x'tive PFTs started to im- 
prove with delay. slt*2~^.:\ increased until the end of 
active treatment w r-»: indication of a plateau 
sugee-ifing thc-u the r.i\i:"ujm effect had not ye I been 
achie*»ed. The slow ;ee::,.-tse of these values during 
the pljicebo run-out --larv. supports the assumption of 
an aira-mflarTiTnaton -nanism. 

At, acute bronchi*:: ia; v effect could not be found 
during the 7 h of or^en .at ion after acute inhalation 
excluding a majo~ h" :mchoconstrietor role of 
brad>kinin ir asihm sr. these patients. BK given 
exogenously js a p^.ent -nronehoconstrictor in asth- 
matic* and ornnuiK \- suggested by the failure of 
f cati bant to e^use Mritfujam bronehodi Union in this 
stud) endoge-nous £ .\ i? not a major bronchocon- 
stricter in thi* popu.irior. of asthmatics. Even in the 
first hour afi£T tnh^jtior when drug levels in the 
bronchi are srill hight^i r.tr - bronehodi fator effect was 
seen. 

Ln iensitize^d guinea pj^s Icatibant showed a mod- 
erate but significant ..irurniion of ovalbumin-induced 
bron:hocon5Tr-'iction r :ne presence of the neutral 
peptidase inhibitor :«-> ^7"iormidon the inhibitory ef- 
fect mors- pron.i.nc-i (Ricciardolo el aL. 1994) 

Tr.e discrepancy -vvween induction of bron- 
chocir^trietioTi by : -.-ions BK and the failure of 
Icatihmt to lause : :r..::tcant bronchodilatation in 
these isthm^ paiien: be explained by the possi- 

bility that enidogen^..- r-i. concentrations occurring 
in the brooel: in a r are Sower than concentra- 



tions reached with exogenous BK. probably too low 
to elicit bronehoconstrieiion. In isolated human 
bronchi BK is a poor bronchoconstrictor. The bron- 
chocons trie lor effect of BK is most likely not due to 
a direct effect on bronchial smooth muscles but 
rather a neural ly mediated effect by stimulation of 
sensory nerve endings of C- nerve fibres (Kaufman et 
ah. 1980: Fuller el aL 1987: Mmra et ah. 1994). A 
second possibility is that these complex bronchocon- 
s trie tor mechanisms become desensitised in the con- 
tinuous presence of endogenous BK. The latter idea, 
however, is difficult to reconcile with the high sensi- 
tivity of asthmatics against inhaled bmdykinin. 

These considerations on the bronchoconstrictor 
role of BK obviously do not apply to (he presumed 
inflammatory role of BK. BK is one of the most 
potent inflammatory compounds with a plethora of 
different mechanisms related to inflammation 
(Bhooia el aL, 1992). Our data with Icatibant seem 
to confirm the inflammatory nature of endogenous 
BK in human asthma. The precise mechanisms re- 
main to be determined. A major mechanism coufd be 
the stimulation of plasma exudation (Sakamoto et aL. 
1992; Bertrand el aL. 1993; Nakajima et aL, 1994). 
Interestingly, exuded plasma is the source of the 
(plasma) precursors of BK. 

For several reasons the full clinical potential of 
Icatihani may not have come to lighi in this short- 
term pilot study. From the fact that the improvement 
in objective PFTs has not yet reached a plateau after 
the end of active treatment a further improvement of 
PFTs can be expected I hat will finally lead to an 
improvement in clinical symptoms. Moreover, the 
conditions of this pilot study were certainly .sub-opti- 
mal with relatively long times required for three 
times daily inhalations with a nebuiiser. A further 
disadvantage was the use of a global symptom score 
which did not allow distinction between individual 
symptoms like wheezing, chest tightness and/or 
short ji ess of breath and cough. It would have been 
particularly interesting to find out whether Icatibant 
has an effect on cough, as bradykinin causes cough 
and the antagonist shows some efficacy in animal 
models of cough. 

In conclusion, Icatibant was well tolerated and 
showed a profile expected for an ami-inflammatory 
asthma drug. The data with Icatibant show that BK 
plays a role in human asthma but (hey exclude a 
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major role lis a bronchocorisirkior in our asthma 
population. Whether antagonism of BK can become 
an appropriate treatment for asthma remains to be 
determined in future clinical studies. 
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